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In  connection with Besson’s note on the probability 
of rainJ6 followin one or more days of rain, at  Paris, 

interior station of the United States, as showing the 
dserence in the rainfall regimes in different climatic 

of the value of his co- 

in the same wa as those of 

All traces of precipitation 
as a pears to be the case 

similar tables an 8 calculations may be of interest for an 

for Lincdn, Jebr., for the 

in Besson’s tables. A four% tabg  is added in which 
only days with 0.01 inch or more of precipitation are 
counted. The total number of days of observation ia 
10,956, and the total number of rainy days, including 
traces, is 4,312, making the general probability, 0.394. 

TABLE l.-Number of groups, S,  of IC co~~seerctive days of rain 
- 

I 2  3 1 4  G I 7  8 

138 76 
38 

k .-__.-___-__._ 1 5 
- . ... -. -4- - - __ - 

:: 1 f 1; 
S (observed) _ _ _ _ _  _ _ _ _ _  _ _ _ _ _ _  883 
S(calcul8ted) _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1.586 

. 1 I 97 ___ - .- __ 
k ____._________ 1 0 I 10 1 11 I la I 13 I I4 I 15 16 

- - - - - -. ___- - 

6 MONTHLY WEATHEB REVIEW, June 1834. bo: 308. 

TABLE 4.-Monfhly and arinztd values of the coeJicienl of persistence, 
R,  traces omitted 

p _ _ _ _ _ _ _ _ _ _ _ _ _ _  0.17 ‘0. I9 0 22 10.31 0 37 ‘0.37 0.27 0.29 0.28 10.21 0.1G 0.18 
PI - _ _ _ _ _ _ _ _ _ _ _ _  33 34 47 45 .41 

0.353 

R _.__________ 1 : 19 I 4 I f 15 I := 1 % 1 ::: I :!! I 3 1 :Z  1 :30 I .30 1 2 I :E 
There are no such long rainy periods at Lincoln as at 

Paris, but Table 1 shows the same general character- 
istics, with the first three groups decreasin ly less num- 

others increasingly more numerous. The effective prob- 
abilities of rain following one or more days of rain, 
as shown in Table 2, are not so great a3 those a t  Paris, 
but show a similar t,rend and a similar relation to the 
general probability. At Pans p, is 134 per cent of p, 
and a t  Lincoln i t  is 137 per cent. 

eraistence, as set out in Table 3, 

cities. The annual caefficient, 0.24, a t  Lincoln is only 
63 per cent of that a t  Paris, and erhaps gives a fair in- 
dication of the general difference etween the two laces 
in the persistence of rain, but there is a further iffer- 
ence shown in the monthly values. In  the months of 
June, July, and August, when practically all the rain 
falls in thundershowers, the probability of rain after one 
day of rain is very little greater than the general prob- 
ability, especial1 in August, but in the fa l l  and early 

the caefficient, while from January to May7 the rains 
are more ersistent than the midsummer rains but less 

Table 4, the robabilities are reduced but the caekicients 

type between the summer and autumn precipitation is 
distinctly shown. 

This simple mltthomatical expression, the cmfficient of 
persistence, thus appears to offer a valuable and definite 
means of characterizin one aspect of rainfall, but it is 
evident that the use o B a single annud ccefficient is less 
valuable a t  Lincoln that a t  Paris. 
inadequate a t  Lincoln, and monthly or seasonal coed 
cients must be used. 

erous than indicated by the law of probabi 5 ity, and the 

The cmfficients of 
show the contrast in t R e character of the rain at the two 

$ i 

winter months t x ere is a definite and marked increase in 

so than t R e autumn rains. By omitting traces as in 

are not muc R altered. In  each case the difference in 

It is, in fact, entire1 

7 Mostly cyclonlc rsins oeeur In t iwe  months.-Ed. 

The following-authors’ abstracts are re rinted from the 
Journal of Scientific Transactions of the 5. A. A. S., July 
7, 1924. It is the policy of the Association to print in 
the Journal only the abstracts of scientific ppers.  The 
complete papers should be sought in the appropriate 
scientific pelrodicals: 

SIR NAPIER SHAW, F. R. S. 
If the Earth Went Dry 

The phenomena of the general circulation of the atmosphere 
depend fundamentally upon warming at the surface by the sun’s 
rays and on cooling these [?I by outward radiation; but the dominant 
factor of weather is the modification due to water vapor in the air. 
In this paper, in order to clear ideas, the reader is invited to regard 
these two aspects of thermal influence as distinct, and to consider 
the d e c t  of dry heat alone. We thus form an idea of what the 
general circulation would be if there were no water vapor at all i n  
the air. 

The subject is hypothetical, inasmuch as the actual circulation 
is generally affected by the condensation or evaporation of water, 

METEOROLOGY AT THE TORONTO MEETING OF THE BRITISH ASSOCIATION FOR THE ADVANCEMENT OF 
s5-</. 6 (082.2) SCIENCE, AUGUST, 1924 

but its discussion is not necessarily sterile. It is an exercise in 
some important. points of thermal economy; in deserts the condi- 
tions postulated are approximately realized, and yet winds, dust 
sbornis, and “dust-devils” are not infrequent there’ and in the 
llrrge part of the aOniosphere where the temperature {s below 270 t 
the relative amount, of water vapor, though not by any means 
wit,hout function, is too small to play the dominant r8le. 

It is assumed that “dry” air (except for dust) would be perfectly 
transparent,. Radiation received by a perfect absorber normal to 
the sun’s ravs would be 135 kilowatts per s uare dekameter (sub- 
ject to smali variations of the solar constan$, and the loss of heat 
from a surface radiating perfectly (subject to local variation on 
account of dust) would be .572 X (t/lOO)4 kw., and range from 
9 kilowatts per (10 meter)’ for 200 t to 46 for 300 t .  A table is 
given of the temperatures (between 200 1 and 402 t )  at which the 
loss from a radiating surface would balance the income for given 
solar altitudes. 

The technical discussion is in five sections: 
1. A survey of the thermal processes operative in the absence of 

water vapor: (a) The katabatic effect of inclined surfaces cooling 
in the polar night; (b) the slow thermal convection, upward, by 
the building up of layers of dry air in convective equilibrium over 
flat solarized surfaces (incidenOally the question of superheated air 
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le dealt with); and (c) the mixing of superposed layers by eddy- 
motion. 

2. An estimate of the flow of air necessary to keep a steady state 
of temperature on a polar slope under assumed conditions during 
prolonged nocturnal radiation. A possible value‘yf 300 km. per 
hour d e r s  a justification for the use of the term dust blizzard” 
IW descriptive of the weather. 

3. An estimate of 2 km. as the probable daily height of a layer in 
convective equilibrium under a tropical sun. 

4. Diagrammatic sections of surfaces of equal temperature and 
of equal potencial temperature for sunrise and sunset at solstice 
and equinox. A permanent stratosphere, nibbled daily by a con- 
vective troposphere, is presupposed for the purpose of estimating 
ita probable temperature, which is near 300 t. The incidental 
curiosities of temperature are set out. 

5. The pressure and winds consequent upon the temperature are 
sketched, with the conclusion that a polar front would still be 
operative and a general circulation not dissimilar in some of its 
main factors from the present form. 
SIR FREDERIC STnPnRT.-The Variableness of Canadias Winters 

In normal seasons North Pacific cyclonic areas usually move 
southeastward, with their centres well off the coast until at about 
the latitude of Northern British Columbia they enter the continent, 
while anticyclonic conditions of moderate intensity with low tem- 
perature prevail in Yukon and the Mackenxie River. 
In certain years, however, the Pacific cyclonic areas are less 

intense and enter the continent further south, while great anti- 
cyclonic develo ments occur in the far north and sweep south- 
eastward over Eanada, accompanied by severe cold waves, which 
not infrequenOly reach the Atlantic coast. These conditions lead 
to abnormally cold winters in Canada. 

In other years the North Pacific cyclonic areas appear to be of 
such intensity that they force their way into the continent in high 
latitudes and actually prevent the formation of anticyclones slid 
their concomitant low temperature. These conditions lead to 
mild wintera in Canada. 

The Meteorological Service is investigating as to whether there 
is any connection between the temperature and position of the 
Japan current and the behavior of these cyclonic areas. 
F. J. W. WaIppLE.-The Diuriiul Varialion o j  Pressire: Facts 

and Theories 
The re ular oscillation of pressure shows remarkable regularities 

all over t f e  globe, and it is, therefore, probable that it is connected 
in a simple way with its cause. The object of this paper is t o  
emphasise the fact t h a t  there is an opening here for speculation 
es well as for more analysis of the records. The preparation of 
critical tables of pressure at places where barographs have beeii 
maintained for long periods requires int,ernational co-operation. 
Observational material is exceptionally rich in the British Isles, 
where a number of photographic barographs properly compensated 
for temperature changes and with open tinie-scales have been in 
operation for more than fifty years. The British records indicate 
that the average diurnal variation of pressure for a given time of 
year can be regarded as due to the combination of a local wave 
(a pure sine-curve) and a planetary wave. The planetary wave 
in not a pure sine curve; the changes in its form conform closely 
to changes in the sun’s declination. ointed out that these 
facts are difficult to reconcile with Lord gelvin’s rcsonance hy- 
pothesis, and in conclusion other ohjections to that hypothesis are 
also mentioned. 

P ~ o a .  W. J. HvhfPHREYS.-The Relation of Wind to Height 
On the average, perhaps! and especially on the equatorial Bide 

of cyclones, the wind vanes as follows with height: Increases 
rapidly, but decreasingly PO, with height up to 400 to 500 metres 
above the surface; then decreases slightly through, say, 300 metres; 
after this increases a little, and then remains, roughly, constant 
up to round 2,000 to 3,000 meOres above the surface; here again 
often slightly decreases; and then through the nest several kilo- 
metres increases in proportion to decrease of density. Directions 
of the wind and its temperature also are interestingly related to 
height above the surface. 

All these observed facts are plausibly explained as effects of 
mechanical and thermal turbulence. 
J. BJERhNEs.-The Importance of Atmospheric Discontinuities for 

Practical and Theoretical Weather Forecasting 
Empiric investigations show that new-formed depressions usually 

consist of two op ositely directed air currents, the one warm and 
the other cold. fnitially each current occupies about one-half of 
the region covered by the depression. The area of the cold air is, 
however, always increasing, and finally it embraces the whole of 
the depression in the lower layers. The warm air covers at the 

ound a correspondingly decreasing space (the warm sector). 
&ring the development of the depression, air from the warm 

It is 

sector will escape upwards and spread in higher layers. This 
motion involves a transformation from potential into kinetic energy 
(strengthening of the wind and deepening of the depression). 
The kinetic energy of the depression decreases again as soon as 
there is merely cold air supply available for the ascending motion. 
The temperature distribution in the depression thus gives useful 
indications concerning the expected development. 

The result may be formulated mathematically as an equation 
giving the acceleration of the different air masses relatively to 
each other. One may thus,, at least theoretically, arrive a t  a 
mathematical forecast, provided that sufficient observational data 
are at hand. This is exemplified in a depression passing Central 
Europe on February 1, 1923. 

L. F. RIcHnRDsON.-TiirbdenCe and Temperature-gradient among 
Trees 

The writer has previously derived from theory a criterion for the 
increase of turbulence, applicable at a height in the free air great 
compared with the irregularities of the ground. By contrast the 
y t  investigation relates to observations made among trees. 

he temperature gradient was measured by a pair of thermo- 
junctions placed at different heights. This is compared with the 
gustiness as shown by a Dines pressure-tube anemometer. 
Dr. J. s. OwEN.-The Automatic Measiwearent of Atmospheric 

Pollrition 
Refers especially to results of the automatic recorder designed 

by the author for the Advisory Committee on Atmospheric Pollu- 
tion. The function of this is to measure the pollution of city air 
by snioke. A short description and references to fuller descrip- 
tions are given. The results obtained in London by this apparatus 
are compared with those of the author’s dust counter (Proc. Rog. 
SOC. A. ,  Vol. 101, 1922) and show a good correspondence. Curves 
obtained by both methods in investigating the effect of suspended 
matter on obstruction of light are given; the relation between ob- 
struction and dust content is shown to be nearly a straight-line 
one. From this comparison it. a pears that 1 milligramme of dust 
per cubic nietre has the same efflect as about 10,000 particles per 
cubic centimetre; thus 10 smoke particles weigh 1 mg. approxi- 
mately. The size of suspended dust particles is fairly uniform, 
but tends to increase during smoke fogs, probably due to their 
rapid formation giving insufficient time for grading by settlement. 

J. P A T T E R S O N . - U ~ ~ ~ ~ - A ~ ~  Observations i n  Canada 
Upper air observations were commenced in Canada in 1911, but 

were partially interrupted by the war. It has not yet been pos- 
sible to get balloons for carrying instruments equal to those of pre- 
war days; there are, however, good prospects of overcoming this 
handicap in the near future. During the past year an automatic 
apparatus for calibrating the meteorographs has been installed and 
the Dines meteorograph simplified. The results of the sounding 
balloon ascents during the past five years and the observations 
with pilot balloons in the Arctic will be discussed, together with 
the prospects of permanently esteiiding t-he field of observations 
in the upper air to this region. 

PROF. H. H .  K r ~ e a ~ ~ . - T h e  Determination of Daylight Intensity 
from Autoniatic Records of Total Solar and Sky Radiation 

Colour temperatures of sunlight and skylight, and the spectrum 
energy curves of radiation from the sun and from the sky have been 
utilised to  determine approximately the spectrum ener y curve of 
the total radiation received on a horizontal surface, an! its varia- 
tion with atmospheric transmissibility and the solar zenith distance. 

A comparison of these latter curves with the curve of “visibility 
of radiation” permits a prediction to be made of the variations to be 
expected in the ratio between the intensities of the vertical com- 
ponents of daylight and of the total solar and sky radiation. 

This ratio has also been determined experimentally by com- 
paring photo metric measurements of daylight illumination on a 
horizontal surface with continuous records of the total solar and 
sky radiation made by a U. S. Weather Bureau thermoelectric 
pyrheliometer horizontally esposed. 

The above investigations have been confined to skies that were 
either cloudless or else completely covered with clouds. 

PROF. W .  J. HvaaPHREYs.-Rainmaking 
Several of the more persistently urged schemes for producing 

rain are considered in respect to the underlying principles involved, 
and measured quantitatively to determine the question of their 
practical use. 

These schemes include, especially, the production of loud noises; 
the use of chemicals; mechanical or forced convection; fog- 
collecting screens; dusting the sky; spraying liquid air on to 
clouds; and sprinkling clouds with electrified sand. 

None of these rainmaking methods is practicable in the commer- 
cial sense of the term; but each, when treated quantitatively, is 
full of meteorological interest. 


